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Sautdlin A, a New Neoderodane Diterpenoid from 
Scutellaria barbata (Labiatae) 
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(1 State Key Laboratory of Phytochemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese Academic 


of Scienes, Kunming 650204, China; 2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China) 


Abstract: A new neoclerodane diterpenoid was isolated from the ethyl acetate extract of Scutellaria barbata . The structure 


was determined as 133-methoxy-60-acetoxy- 19-propanoyloxy-44, 18; 11, 16; 15, 16-triepoxy-neoclerodan . 
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The dried whole herb of Scutellaria barbata D . Don 
(named in Chinese as‘ Ban Zhi Lian”) has been used in 
folk medicine for the treatment of tumors, heptitis, liver 
cirrhosis and other diseases in China (Kan, 1978) . In 
previous researches, there were several reports about cyto- 
toxic neoclerodane diterpenoids isolated from this species 
(Dai et al., 2006; Dai et al., 2007) . The isolation of 
the methanol extraction of the aerial part of Scutellaria 
barbata led to obtain a new neoclerodane diterpenoid, 
Scutellin A (1) . The structure was elucidated by 1D, 
2D NMR and HRESIMS data . 


Results and Discussion 
Scutellin A (1) was isolated as white solid . Its 


molecular formula was deduced to be Cs Hi O; on the 


basis of NMR data and the positive HRESIMS at 1@z 
503.2622 [M + Na]* . Intensive absorption bands at 
1725 cm’ ' observed in IR spectra indicate the presence 
of carbonyl groups . H and °C NMR spectra of Scute- 
llin A exhibited characteristic signals of 44, 18; 11, 
16; 15, 16-triepoxy neoclerodane diterpenoid Ön 0.94 
(s, H-20), 0.84 (d, J=6.4, H-17),6 2.97 
(dd, J=3.6, 2.4, Ha-18) 2.18 (d, J=3.6, Hb 
-18), 3.99 (dd, J=12.4, H-11), 5.08 (d, J= 
4.8, H-15), 5.69 (d, J=5.4, H-16), c 13.9 
(q, C- 20), 17.4 (q, C-17), 48.3 (t, C- 18), 
83.5 (d, C-11), 104.8 (d, C-15), 107.2 (d, C 
-16)] (Lin et al., 1989; Ohno et al., 1996) . The 
'H and °C NMR data also gave signals of one methyl- 
ene [Ôn 4.39 (d, J=12.0, Ha-19), 4.83 (d, J= 
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12.0, Hb - 19), c 62.0 (t, C-19)], one methine 
[4.66 (dd, J=11.4, 4.6, H-6),6c71.9 (d, C- 
6)] and three substitutions, including an acetoxyl [04 
1.92 (s, 3H), c 170.1 (s), 21.2 (q)], a pro 
panoyloxyl [ðn 2.37 (dq, 7.6, 1.6, 2H), 1.15 (t, 
7.6, 3H), 6c 174.2 (s), 29.6 (t), 9.1 (q)] and 
one methoxyl group [64 3.30 (s, 3H), c 54.6 
(q)] . The HMBC cross-peaks of H - @E- í, H - 
19@E- 1", H-3@E-2, C- established the acetoxyl 
group at C - 6 and the propanoyloxyl group at C -19 . 
Meanwhile, the correlations of 5x 3. 30@E - 15 estab- 
lished the methoxyl group at C - 15 . Detailed 2D NMR 
analysis (Fig.1) further established the planar struc- 
ture of Scutellin A . The relative configuration of Scute- 
llin A was deduced by its ROESY data . The ROESY 
correlations of H - 11, - 20, Hs - 17, H-15 and H; 
- 28 - 19 indicated they are on the same side of the 
decalin and B -orientation . H-6, H-10, H - 18 in- 
dicated they are on the other side of the decalin andß - 
orientation . Thus, Scutellin A was determined to be 
18 -methoxy-€t-acetoxy-19-propanoyloxy-44, 18; 11, 
16; 15, 16-triepoxy-neoclerodan . 





Scutellin A i1) 


Fig .1 COSY (= ) and selected HMBC (> ) 


correlations of Scutellin A 


Experimental 
General Experimental Procedures Optical rotations were 
measured on a JASCO DIP-370 digital polarimeter . A Tenor 27 


spectrophotometer was used for scanning IR spectroscopy . NMR 


spectra were recorded on Bruker AM-400 and DRX-500 spec- 
trometers with TMS as internal standard . ESIMS was recorded on a 
finnigan MAT 90 instrument, HRESIMS spectra on VG Auto Spec- 
3000 spectrometer . Column chromatography was performed on sili- 
ca gel (200 - 300 mesh; Qingdao Marine Chemical Inc ., Qingd- 
ao, People s Republic of China) , Sephadex LH-20 (40 -70um, 
Amersham Pharmacia Biotech AB, Uppsala, Sweden), and Li- 
chroprep RP-18 gel (40-63um, Merck Darmstadt, Germany) . 

Plant Material The dried aerial part of Scutellaria barbata 
(20 kg) collected in Guangxi Province of China was bought in 
Kunming Juhua medicinal material market in September, 2007 and 
a voucher specimen (HH2007092801 ) is deposited at the State 
Key Laboratory of Phytochemistry and Plant Resoures in West Chi- 
na, Kunming Institute of Botony, Chinese Academic of Science . 

Extraction and isolation Dried and powered aerial part of 
S. barbata (20 kg) was extracted three times with 95 % MeOH 
at 50°C . After evaporating the solvents, the residue was dis- 
solved in H,O and extracted successively with petroleum ether, 
EtOAc, and n-BuOH, respectively . The EtOAc extract (220 g) 
was chromatographed over silica gel (200 - 300 mesh) and eluted 
with petroleum ether-EtOAc (% 1, 7 3, E 1, 0 1) to give four 
fractions (A-D) . Fraction A (54 g) was purified by column 
chromatography over MCI gel by using 90% MeOH@H,O and 
MeOH as the eluents . The fraction eluted by 90% MeOH was 
further purified by Sephadex LH-20 (eluted with MeOH) and sil- 
ica gel (eluted with petroleum ethefMe, CO 9 1) to give Scutell- 
in A (54 mg) . 

Scutellin A (1): Ge Ho Os, white solide; [a]b = - 32.7 
(c= 0.15, CHCk ); Positive ESIMS rz 503 [M+ Na] ; 
HRESIMS 1@z 503.2622 [M+ Na]* (calcd 503.2620) . IR 
vi om’ ': 3432, 1724, 1636, 1628, 1464, 1372, 1255, 


1020, 983, 863: 'H and °C NMR data, see Table 1 . 


References: 

Dai SJ, Tao JY, Liu K et al., 2006 . Neo-clerodane diterpenoids from 
Sctuellaria barbata with cytotoxic activities [J] . Phytochemistry, 13: 
1326—1330 

Dai SJ, Wang GF, Chen M et al., 2007 . Five new neo-clerodane diter- 
penoid alkaloids from Scutellaria barbata with cytotoxic activities 
[J] . Chemical Pharmaceutical Bulletin, 55: 1218— 1221 

Kan WS, 1978 . Manual of Vegetable Drugs in Taiwan [M] . Vol. 2, 
Taipei: Chinese Medicine Publishing, 57 

Lin YL, Kuo YH, Chen YL, 1989 . Two new clerodane-type diterpe- 
noids, clerodindins A and B, from Cleodendron brachyanthum Schau- 
er [J] . Chemical Pharmaceutical Bulletin, 37: 2191—2193 

Ohno A, Kizu H, Tomimori T, 1996 .Studies on nepalese crude drugs XXI . 

on the diterpenoid constituents of the aerial part of Scutllaria discolor 
colebr [J] . Chemical Pharmaceutical Bulletin, 44: 1540—1545 


476 0 U ü 0U ud du 31 0 








1 Scutelin A (1) 
Table 1 The NMR data for Scutelin A (1) in CDCl, 
















































































No. c 64 No. c (op 
1 22.1 t 2.13 (m); 1.57 (m) 14 38.0 t 2.17 (m); 1.65 (m) 
2 24.9 t 1.86 (m) ; 1.38 (m) 15 104.8 d 5.08 (d, 4.8) 
3 32.7 t 0.99 brd; 2.08 (m) 16 107.2 d 5.69 (d, 5.4) 
4 65.0 s = 17 16.4 q 0.84 (d, 6.4, 3H) 
5 45.5 s = 18 48.3 t 2.97 (dd, 3.6, 2.4); 2.18 (d, 3.6) 
6 71.9d 4.66 (dd, 11.4, 4.6) 19 62.0 t 4.39 (d, 12.0); 4.83 (d, 12.0) 
7 33.3 t 1.44 (m) ; 1.64 (m) 20 13.9 q 0.94 (s, 3H) 
8 36.1 d 1.44 (m) 6-O-COCH, 170.1 s = 
9 40.0 s = 6-O-COCH; 21.2q 1.92 (s, 3H) 
10 48.5 d 1.59 (m) 19-O-COCH, CH; 174.2 s = 
11 83.5 d 3.99 (dd, 12.0, 4.0) 19-O-COCH, CH, 29.6 t 2.37 (dq, 7.6, 1.6, 2H) 
12 32.1¢ 1.71 (m); 1.48 (m) 19-O-COCH, CH; 9.1 q 1.15 (t, 7.6, 3H) 
13 39.9 d 2.98 (m) 15-OCH, 54.6 q 3.30 (s, 3H) 


a: 'H and °C NMR spectra were obtained at 400 and 100 MHz, respectively 


b: Coupling constants were presented in Hertz, unless otherwise indicated, all proton signals integrate to 1H 
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